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(57) Abstract: 

PURPOSE: To separate and recover specific several 
single-stranded nucleic acids from a mixed solution of 
various kinds of nucleic acids at one time. 

CONSTITUTION: Single-stranded nucleic acids having 
different base sequences are immobilized to each of 
plural separable kinds of substrates to give immobilized 
nucleic acids, which are brought into contact with a 



mixed solution of specimen and nucleic acid and a hybrid 
is formed from each of the immobilized nucleic acid and 
a single-stranded nucleic acid having a base sequence 
complementary to the immobilized nucleic acid in the 
mixed solution to give a method of separating nucleic 
acids. After formation of the hybrid, each substrate is 
separated and the single-stranded nucleic acid having 
the complementary base sequence is separated and 
recovered. 
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(2) 

1 

[00 0 1] 

T\ &f|— *«D NACDW©^— *»DNA^-f 

[0 0 0 2] 

ti\ DNA^'J>5— tf^ViT^jBDNAtCT^r 

mri^s c«#«s&7K otjbx^, vol. 8, n 

o. 7, 1 9 8 9) . VfrVf£&Z. wflDiFttWA. — 
lWg<D— ^fflDNAU^Isliff^fe^c:^ -* 
SDNAfcf£«£*r,&S5L SiOtUfc— $fiDNA(D^ 
fcX^fBDNAlt-C^fc^Cfc* 7*?^^— DNACDf* 
U/SC^U*r^fflDN-AlCQ:6^:^ci:. ££<D|gSB 50 

[0 0 0 3] Sjfc. ©ISJi^iai^ 6 n^-«flD 
NArrfrSrMl 377- $^^-HwDNA»J*f— if* 
i^Al. :3V>T*HffilCJBSME»L*:&, Ml 3 
— *©D N A2^<&JtfSTDNA SI^JRUT— N 

[0 0 0 4] 

mm u * 5 tr sais] *^cd b wrar. #a 



#§3^4-3 2 5 0 9 2 

2 

SS5U^m5-*«S«ffi (DNA, RNA) fc*/vf:f 

frz§km<o— *tsm€— sKignrra c 

[0 0 0 5] SWttKiE^tt^gMcD-^aD 
NAfi£#£2 0CD— :£fiDNA£LT*>S* 2 8^089 

U >^tnH Sfl9DNASffi-?)^g«€*A-ljtr 

*fiDNA€:S^Ct36^^^ JSIC, M^<0^^ 
-DNA(C!JfJlfi9«[SlI^J^^r5DNA^, 

^V»T^M-^ C5o ft: t. 
[0 0 06] 

^ — *«tttE €asfl: ltss H^-fijSK^imsrffi 

[0 0 0 7] Gfe^i*:) ^SgtHtZiSViTtt. &m*J&U 

^>^>^5>, ^»Jx^i/»>77>, ^u-f 
Cm : -t;un-x) ^jfc^ficjfciaMU 5!tHLT^>i 

[0 0 0 8] ®Xf£&tzlttttmfc&to<D&^Vz<Db 
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(3) 



1?H¥4-3 2 5 0 9 2 



;t^o — #'Jrh77iVtDX?UX # l JifU 

[0 0 0 9] <3)S«fc^«coSI«(ot,o. IWWteLT 
fciu ^777-fK ^LK^f^X. ?sij*9<>ftttft5> 

> ; ftS^OSftfcStf *£tan?S*. 3 SIC. Ctl 

<0. ^777>fK #*LS#5X, -> 

^acitrefeHarnfc'bcoftfiLRix^^o ®*U7*u ^ 

XfttCttm. 30 
ill) tt^oBS (£fcttffi&) fciOI3«-C*«3t 

Sco^AJfc*. *5ES3tCiilr>TfcL 2-3a*^-biC-^ 



[0 0 12] — ^fflDNAQpfejg^fe^tfjtZ^rr^a 

i) «\ *JBfcH*fctaLfcsitt was-nh 

i * -COOH) 6»AUfc-*aDNASHW5, 

DNA^-&dc-T5«-&, rfrSEODNA 
^dtSO Cfl*«Ap plied Biosystem 
s Inc. C£IT, AB Ittfcffig) S3 9 UPC 
R-MATEftS ^ffilb. flPtelC < toTff^3nt 

[0013] <d r^yu>^2 (abim) v>mx 

(AB I 4«>U s e r Bulletin, No. 4 
9. Augu st 1 9 6 8, &m) . 
[0 0 14] 

Htll 

— 4&DNA * AnK+^^fi - OH 



CH3 CH a 



CH a O 




— UNA 

6 

[0 0 15] 
EftS 2] 




t^na'J>A-^ DNA^l (ABlttSk 
A-391EP PCR-MATE^a Sffi^TDN 

't^T^^ (Jonathan N. Krcmsky 
et a 1. , NucielcAcid Rese 
arch 1 9 8 7, Vol. 15, p. 2 8 9 1— * 
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(4) 

5 

m) . 

[0 0 16] 9 DNA^fitil^^ 7>/$6<b 
l^^M-Rl 0IB£«»3*K>DNA 

^^SDNA^KSfAT* (Deug G. and 
WuR. . Methods In Enzymol 
o*y. Vol. 100, p. 96-116. 198 

10 0 17] 2) 1) T^)S:-*fiDNA0ffi« 10 

3) -bT^fc-^flmNAS^^ifflcas^Sa^ 
fck DNAfc£t*^#OW^^M^^gfifc:<k 

[0 0 18] <D DNA^fctJ3t}m±(3D*»S C££ 

a^-TF (BIT, H/y;^n7-r FtfRS) (K. n 50 
I 1 I son and K. Mosbach, Bio 
chem. B 1 ophys. Res. Commun. , 
102. 449. 1981). CNBr (R. Ax en 

et al. , Nature, 2 i 4, 1 3 0 2. 
1 9 6 7). h'J^PQhU7^> (T. H. F 1 n 1 
ay et al. , Anai.BJochem.. 

8 7. 7 7, 1 9 7 8), Xtr^nDtFU> (I. M 
atsumotq et al.. J. Bloche 
nx . 8 5, 1 0 9 1, 1 9 7 9). tfX^^£/^> 

(L- Sundberg and J. Porath, SO 
J. C h r o m a t o r. . 9 0, 8 7. 1 9 7 

4) , ^tf^U^JHK>fi| (J. Porath, Me 
t h. En z ymo I . , 34. 27, 1974) , ^ 
> l J3rS > (J. Brandt et al. , Bi 
ochem. Biophys. Acta. . 3 8 6. 1 

9 6. 1 9 7 5) , H)\,&-JW( )V (G. 
S. Bethel 1 et al. , J.Biol. 

CI u n c m o c o i n i r\\ xr-*xz*L. 

Chem_, 2 5 4. 2 b 7 2, 1 9 7 yj JS^TTfeCE 

fcU 3l##Ji, ^/t«DNAO^i:UTTiyStite 

[00191® DNAtfct33£»»±Oi^Lr*A 
tf^Jt/S (-COOH5) ^*»1$^;V#~>-< 3 K3? 
0*/lri|?3?-f 5 H (A. Tengb 1 ad. Bloh 
em. J. f 199. 297, 1 9 8 1 ; M. Funa 
b a s h 1 etal. , Anal. Bioche 
m. , 1 2 6, 4 1 4, 1 9 8 2) ft«2-lh^y 
- 1 -X b*zsftJ\s#-jV- \ , 2 -v?t Ka^yiJ> 

(EEDQ) (G. Saccomani et a 
1.. J. Blochem. . 256, 12405. 
1981 ;B. Bel leuau and G. Ma 50 



^¥4-3 2 5 0 9 2 

6 

lek. J. Am. Chem. Soc.-, 90, 16 
5 1, 1 9 6 8) -tmmtV. S»JbS?!t«DNA©^ 
iLT7£/& (-NH2 ) ® 

IS^LJtDNAtC, i^S<BDNA£DNAU#— £ (& 

[0 0 20]® 3df±^J:ZJDNAc[)liF^^FSi: 
XJIorfc: HS. £ jfclifc K 5^ FSt^JUtf^v-Jt/S^ 
/8V>X*frfr2-frS. fc K5^KS£7Jl^b FS<0*& 

8W£rfr 3 t^lSeftrr* (Jonathan N. 
Kremsky et a I . . ±38 ^tSt^fig) . t K 

-fSf=*€iV>5. O DNA^itf3^#^JiCSViC 

» , ^©S^^fcStHiTB^ffcfcfr? ( J o n a t 
ban N. Kremsky et al. . -h^^tiK 
^JSD . <S> DNA<h^#JbQ^-;P5i:5L£:*g 
t£4fc* (K. Brock 1 ehurs t e 

c al. , Bloc hm. J. , 13 3, 5 7 3, 
1 9 7 3).© DNAta^Jtor^ygtir^U^ 
yj^r-fe^^FSICT^t* (P. Cuatre 
casas, J. Biol. Chem. , 245. 3 
0 5 9, 1 9 7 0) 

[0 0 2 1] 4) ±Tl**:H^:r*ffiDNA£2. 4 

RlfclOXSSC (1. 5M NaClSWO. 1 
5M^X>ffi^h»J^7A ; pH7. 0), 0. 1 — 2M 
NAC 1 *iS?K^O;g?g?0ctK & (ft 4 0<C£UJ * 

^0 0 2 2] ZljcgDNA^^^^, i&SHEfcfeigg 

— *»DN A<0— ^<D&Z 1 *b < Tt-rtLK±05I ? V 
^H^T^fttlDl/^OIl^lSDNAli. ^-CDSlEfc 

fc— ^fiDNAli. i a CUTSET ^5 ^ 

[0 0 2 3] (D *±)\,h?>*73L^—~ tf&&m 
UT. >^<ODNAffl<O^(r60^3a*^ii09tt^C:S 

flBSSr^ODNA^i:, -^«DNA$DKAU #- 
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7 

=*SBD N A <D— £;EWfcH*:fi^:z*fgD N A€HB 
U JLOttffiXKU >»{k©^lci 0 5 ' **§£R!J > 
&*fcU ^^*«DNA^*fLTa«»f«-^< 
* t-^rO S ' 5fcSSttRU >BML*nfc=bcWX#-5u 

JS«Cg«M:X€5. 

[0 0 24] (tmmtuntm tmmmm^mt. a 

^^diStlfc O^RCO) 2*|HDNA. 33£tf£CDDN 
A&Wlfilff35-^*3®«igi*f*^-C*IWfb*:^©, (2) 3€ 
1 WfiDNA (JbffiCDODNA^jft^fcttrJ^U 

>'J7^*>3> (PCR&) i n v I t r o*!^ 
te3rtxfci^afett2^UBDNA, ^j;rm2*£o 
NAS-^^^rty^U^-C^tt^^t^OD, @> <g*fc 
DNA. © ^**<9RNA. <E) ^fitRNA, (2) d>— 

®X TGC AGO CAT GCA 

® CCA GTG CCA AGC 

OX CCA GTA CCA AGC 

© TGC AGG CAT GCA 

[0 0 3 0] ±32<0&mSE#lfct* 5 ' 3 ' Tfc 

K-*ffiXfe&> £j£r-\£« b *u Xtt. A 

***** * o.-mBiui^raim^*,*. 

[0 0 3 1] (2) £(TcD»f^tc^ D, 

[0 0 3 2] OSftDNA (a) >0>35j:tK<2>tODN 

fc. (DtDDNAl 0 OjigSlM NaCl (100u 
1) £JM>U ®<ODNA10 0ugi:fi§Lfc. CO 
9 5 r 4>*S±T 2 1 fsm** 

0X3 StWCMOfc. 3>UT. 0. 4M NaH 
COa (pH7. 5) $I.0 0tflMfc. 
[0 0 3 3] Htlfc, *WWr-5j»*TWILfcH^ 
S^iWgftfl:^ 'J A 2 0 m g A, S^T 2 4 «IH 50 



(5) JfcB¥4-3 2 5 092 

[0 0 2 6] ;W^rj^>f^y 3 >ti, &A«D#a«!> 

^\ BSfl^fiibT, ^<&^X£f*flU:lcH5£fl;£ 
nXHSfeOSffl^t, S5£fclC<k*DNASSCD$fc 
&#fc<> *«*Tfl)DNAtSff|WC»»*q||»S 
tu WBBdiUBSKJIieWT^ttt (DNA* RNA) 

[0 0 2 7] 

[0 0 28] BBMl] 
1. HgflS— ^ffiD N Aoass 

(1) ^T^iftSe^ : &^rr5 4fficODNA^DNA# 
fKSR CABItt03 9 1 EP P CR— MATE) 

fcxasu HPLCtcxtt^r^rtxasLfe. 

[0 0 2 9] K^ltipUCl 8^^^— ©4?U^D— — 
>:TtJ-f HfcB 2 SWteSA/XJlHife. 

AGC TTG GCA CTG G 
TTG CAT GCC TGC A 
TTG CAT GCC TGC A 
AGC TTG GCA CTG G 
Rj&SWfc. KfomTQ. V U #yjU£ 1 MN a C 1 X 
3lati£»U SSKz. 1M NaCl lro 1 icffiOL 

fc. rn^9 sxxssHEAniBU la^tci 2 o o o r 

pmXft&U ±if€K£U ^ti^3®»]IbX, — 

2F»D N AOJSv 'J 73 IT SUCH Eft OZlBa^ldU N A 

(a) S^fc. 

[0 0 3 4] <i)£ftDNA (b) >®i3j;tfa><DDN 

A^-trn-eni ooug^t^xMJETx^au^ ^ 

(C. Q<DDNA1 0 0/ig51M NaCl 100u 
liCS^U ftiLt^ODNAlOOftgil^ 

t. cn*9 srco*js±x2^ia»fcfe*. ion* 

fc. TOSOHt+SCM-5PW3 0mg$4 0 

m « WSC <7KStti7SU^^-f 5 H : DO J I N*t 
® €«*>L&5 OOul HC lTK (pH4. 0) IC 

[0 0 3 5] ^<D». »^X3®Sfe^U. 
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(6) 



4#ffl I F4-3 25 09 2 



9 

JfeViT. 9 5TC©7jCfi-CS5MfflHl«RU ^1:12 00 
0 r pmTS'&L*:*, ifl^BSSU IftfO. 5M 
NaC 1&H9U IfflSft (9 5*C, 54*Rfl) . SE£> (1 
2 0 0 0 r pm) £ SIslttOigLT* -*fflDNA®€: 
CM-SPWdS^bfcHS^tDNA (b) 
[0036] 2. h Uv-^tefei/ U ayjKPfflffl 

1) 7tFX tTU v?>^aO^V^o.^->~^T» 

2) lml (Dft*T*fe]->. 1 0 0 a i ©try * 

C0 0 3 7J 3) 1 «CDyjV^^^7^J^— (#5 
"7-Ty;V«:ftt<^L^^, 100~200mI* 



10 



*<r>Y\sz/)\,Zu^l Y (Fluka&S) Sl^fit^ 
X7^X3£0 , C^iSC«^Tfe<. 

5) ^x^xni-s^U y^tt^^rxv^^^Ki 

7s 3 0 *C ft a£lCff ^> T*5 < „ 

[0038] 6) sjsa, ^7X^-rj^-±tc»u 

T-fchX 7th>+5mM HC I CI : 1) 
5mM HCIT^T^. 

[0 0 39] 3. -»>^JUggBI 
T&BRcDpUC 1 8DNA (T k a r a SfitfeK) 100 

U BftftDNA (a) 33<fcOC (b) £SjB;*1*T. y\ 

^ oarc d n a *r * . 



pUC 1 8 (Takarafi^S) (5 0 0ug/ml) 
Eco RI CTaka r affiagSO (20Wmi) 
Eco RlSfiS (Takaraj^SS) (xiOffiS) 



2 0 0u 1 

2 0 a 1 

50 u 1 

2 3 Qu 1 



3 7 tT? 1 0. 5M Ifl/>>7 

^>E9Bf& (EOT A ; pH8. 0>^10al*0*£ 

[0 040] C2) (1) (DEl&i&lZSMgmi-hVV 
A 5 0 u I S10£. % - $5tX^y- J^fclm 1 jtax., - 
8 0tn?2 O^WftfRfS. 

(3) 4t, 1 2 0 0 0 rpmT10»|B]S^5Mrr 

C4) ±ffl€H&su -2 or:-vizmvit7 oxx.?/ 

— ^T2fcfR€ft^U. 1 2 0 0 0 r pmT3 0# 

(5) ^^^~^-^x«EE5£«rr^>. 

[004 1] (6) 2. 4M5 L h^ai^JUr> : E— »>A 
K (TEAC1) (t0$1&reRtft) 2 00^1 

sjoa, «fc<s*»u 7 st:. s^iw&srr*. 

C7) *RlWRUfc2WDB£fl:DNA (a) Sitf 
(b) s^aiw*. J:<fflfU 2 0tT15#ffllie 

(8) 1 2 0 0 0 r pmTS'frU ±W£9JeDXr/-*> 

<20XSSPE«W> 
NaC 1 

NaHiPO^ - 2HiO 



JO 



4» 



-&» 5 0 0 it 1 
(9) 2. 4M TEAC 1 *2 0 0a £<tt 
#U 1 2 0 0 0 r pmr, 8®m&'bVTr)l>&i!tiR 

[0 04 2] (10) 2. 4M TEACI^200u 

^>/^ap^§3 0 0 ft 1 IDA, 6 0 0 0 r pm 

(id smi**L7)i («£»*) t-e*i-enisr«-r 

(12) yj^2. 4M TEAC1 1 0 0 a 1 

(13) 7ottrio5M^u M^'jyafcD 
err*. 

[0043] 4. HgDNAPWbg 

-*SDN A<D«££ ff &o ft. 
(1) 20XSSPESai0mlTilR(5. 5x 
5. 5 cm) 



174g 
31. 2g 
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(7) 



12 

EDTA • 2Na • 2HiO 
€8 0 Om I CE>tK1T«3^U N aOHTp H 7. 4tL 

1 U ? K>H=U ah- h# V— ^TCBU&feflE). 
[0044] (2) (1) ©»K€9 6^<O^ZL4x»;V 
K&B (B I o-RadtfcK) KSMTS. 

(3) 5x5cjn«5BIODYNE)i>75> (PAL 
LttSO *^*TfflS^fc«, 2 0xSSPEi3t 

(4) — §L 2 0 JPKe&>xAr 

(5) t>^DNAjR^ 2!)xW^5 a It? 

</w zr o y-i if— > 3 

2 OXSSPE 

5 OxDenha r d t ' s& 
10XSDS (F^V/HHW-HJ 
1 0 u s/m 1 H-jrflFFDNA 
*68* 



12 



7. 4g 

(6) a3IL"CDNA^^>^7>^KS 



* [0 0 4 5] 

(7) >>^7>^U 2(U2 0xSSPE'ea^t 

(8) 8 0t:T*25£»U -t<£>&. (2* 

(9) ;*>7^>£2X5SPEfc:gT. 
[0046] (10) ^>^7>£0. SmlywyiJ 



1 5ml 
2ml 
2. 5 in I 
0. 5ml 

3 Oml 



[0 0 4 7] (1 1) Stej&T. $rb< 1 2. 6 m I CD 
/vf y-f -if— > a >m^iDX. * ~ IC^TO^S— 
2nci£ (a) , hz)—^\zu (B) ©"p^/ustUfc 

(12) 6 5lCfc:«fib3t0. 2XSSPE. 0. 1% 

sDsawBE-tr. ism 4@*fe»-rs. 



5 0ml 

(14) XM7<r/Er/fc€tt4k -8 0tT-!ft|*t 
[0 0 4 8] (15) 7^ASSftU 

n©ssft:D n a K=«4tA79j&£E3n«4rr« d n am 





yn-^A 




^U^y^HDNA 


+ 




CM-5PW531BJDNA 




+ 



[0 049] 5. DNA^n—^<Dfai 
T§a<D«f£lCi t). CA) £<fctf (B) 



<fi> 



AGG 



★ (1) Tffi©£®CZ)DNA£AB l*tfiDNA<&i£^« 
39 1 EP PCR-MATES^VSTMU AB 

CAT GCA AGC TTG GCA CTG G 
GTG CCA AGC TTG CAT GCC TGC A 
;fcSW>£3' 4a BHreSRLTl 0 pmo 1 e//i 1 Cto. 

[0 0 5 0] (3) ^TOm^cDSSfirrOiiC&cD^DN 

acqs' ^sa$5^wt (T^'p-crao r-s. 



TGC 
<B> CCA 

(2) «SIUfcQi:(B)ODNA€^n-rnWS7(tfc:»^ 

U #3£3£KfffT2 6 0 nTnCD5b£T?«ffi£»£U ft 
DNA (1 Opmo 1 e/ul) 
1 0xn^5 1 >J3f^T^^T4^U5t^V^H 

[t- 32 P] ATP (sp. act. 5 0 00C1/ 
mrao 1 e ; 1 OmC l/ml^Kiero (lOpmole) 5 
* 1 1 



1- 0*1 
2.0wl 

0 IL 1 

Oil I 



< 1 0 xrt* =r U *:7 3r— 3?T 4 *U * 2 V^F*^-— OB«BC> 
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(8) 



^59^4-32 5 0 9 2 



13 



14 



Tr i t -HC 1 (pH7. 6) 0. 5M 
MgCh 

^fthW h—)U (DTT) 

EDTA (pH8. 0) 
[0 0 5 1] (4) 8 m&CDJ*? ^VJ-yy — 4 4? 
y^^U^F*-*— «llUt. 3 7Tn?452mtfc« 

(7) 2 4 0 ft \Q>SMmW&-h*J'>/*$:iaX* <fc<S 

3 o»mft«-r«. 

(9) Ot:. 1 2 0 0 0 r pmT2 O&fBE&ifTZ,. 
( l o) 5 o o u i so xx^y— ;if«Bjt. St# 
U or, i 2 o o o r pm"C l&m&frU -fcfcSfc 

[0 0 5 2] (11) 1 0 Oy. 1C9TE (pH7. 6) 

<TE> 

Tr Is-HCl (pH7. 5) lOmM 
EDTA ImM 



0. 1M 
5 OniM 
ImM 
ImM 

*<t. 2 540Ci/raniQlet^L £<D«fc3K 
IT, DNAO^fllfcDNA^n^ (A) 
DNA®€:flEat,fcDNAyo— 7 (B) £fMcUt. 
[0 0 5 3] 

— *fi5DN A ^-f U — $£4>£ 5 fcthf Xr'bi'C 

[0 0 54] &Ma>&fe4kzfu—7[zJ:Z?n-zz>tf 
&£»fc0, DNA («®) BrJ^£«£$:;*m— TS&f 
H-*n-x>$rarc«. ^£o. SfiU»V<0 2*fiD 
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